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^ rrS S FOR ACQUIRING SYMBOLS. SUCH 

rrTRONIC Ol-VU \- AND PRC*. - - ix|rNi<; , 0NM SENSOR 
AS BAR CODES. USING A 



TECHNICAL FIELD ^ ^ ^ ^ reader , 

This invention is generally 

BACKGROUND roac hme-readabk symbols, 

,„ kn o.n ***** ^7 S " s l„ d.ame.er so as ■ P-n, 
„ r codes a diaphragm has a circular ap rture ^ ^ ^ 

such as bar codes ^ ^ ^ depth of fie.d ^ ^ 

defocus.ng of an image a of refle cted g 

to me«er of .he aperture, howev « rt ^ hw „g a hi^m 

sens0 r and, in P— <^*£Z*>» * ' nKnS,, I Tl I po- 

aP ■ „ re of the diaphragm increases 

consumption. of the aperture ot ^ 

While increasing the diam ^ als0 re duces 

■ f «oht received by the sensor, deyice 
the quantity of light re ^ ^ efficie ncy onlC 

irivitv of optoelectronic devices, may be inc rease 

the sensitivity ot P ^ ^ of ficld of these ^ 

n„v to reflected flux. As a res „n PC ted on the sensor, thereDy i 

*- r. - 

howevei, makes dimensions greater 

„ rtt1 the sensor na\mb 
forming the image on the 



t^ftv ercater than those of 

^ production costs and conrp-.ty ^ 

optical means, w».v 

conventional diaphragms and optica ™^ p ,, d 

Another attempt a. solv.ng WO -9620454 and 

opto „e devices as described ,„ fc P ,a„e <**> parallel 

WO-9847377, where ** «~" „ an the mag „,fica,,or, m, i. *e P- 
t0 t „e optic- Pl»e, a magn.ficat.on m, greater 

(YOZ) perpend.cu.ar to the opttca, p,ane. ^ ^ descnbe d m the 

Thts approach, which can also ^ ^ codes , ,„ 

pate „ t EP ,,000, ,eads to an * 1* ,mage is reflected on the 

, he 5 „e of the in— of the optoelectronic dev,ce. 

sensor, and therefore to an mcrease ,n h rf ^ devKC 

sho u,d he noted, furthermore, that smc - ^ ^ fc ^ of te 

resuUs from the mere desrg, of the o «,ca "r ^ § 

..aphragm aperture, a devrce of th s ^ ^ ^ ^ wlth low . c os, 
dtaphragm with a ctrcular aperture ^ 

opnca , means »f —ona — w ^ ^ ^ means do 

Wlth aU these devtces ,n — P^ ^ ^ ^ ^ 

no , form a symmetrica, ^ ^ ^ 
movement m sensitivity » e " ^ exactlv wi ,h the nom.na, dtrectron f 
0Dt ,ea, ax.s and the scannmg drrec^n) m a ^ ^ ^ ^ bar de 

re ad,ngoftheharcode(perpend,cu,ar ,„ space , th ,s 

ani , M the optoelectronic dev.ce ,n P act ^ ^ ^ t0 

co nd,„on is rare,y ™* ^ ^ „ oima , dliec ,,„„ of reading and ,s 

, .™rs between the optical plane and 
alignment errors oeiv» 

therefore difficult to handle, n ,„ ekctr0 „ic devices for acquiring machine- 

More genera,,. charact er,s„cs of the symbo, , 

reaiab ,e syn.be., can be configured for P« ^ ^ ^ „. „« S e 

b e accrued and/or for predetenumed position g ^ ^ ^ ,„ ese 

„ p ,oe,ec,ronic devices have ^ As a t esu„,hey suffer from a 

significant reading failure rate. ,n part.cuia 
such as PDF 417 codes. 



A a , jRol reader comprising a 

US <-P . ^ , he d , ame ,er vanes to 

- - tiu ^ - - :: 

a „„w approbate ,l.umma,,on o the ^ ^ , numinal ,„n , . «K 

so ,ve the above menttoned prob em s,n , depth „ ^ 

Furthermore, this dev,ce .s Lmned wo . dime „ si onal images. 

*0-98 >6S96 descrtbes a two ^ § ^ scanne r 

an „c — dev.ce having a two- — ^ ^ depend ,„g on 

LL Tb,s rmxed reader enab-es the user to se ftag „ e and 

j u is however very complex ana j , he use of laser 

awkward to use. 111 

dev ,ces mcorporatmg mov,n g parts. ^ devlce foI acamrmg 

At present, before, there , ^ ^ ^ wtuch ha 

^-readable symbols, snob as ar , ^ ^ fte acqu)SltI0n „f 

sat , sf ac,ory performance, pa— m £ ^ ^ For exam p,e 

svm b„,s wUh an, cbaractertstrcs *. m * ^ ^ ^ „a 

encodes, or two-d—Hodes, etc. 

SUMMARY ™ M We of acquiring bichtomaw 

, n one aspect, an £ * " " 

u.chrne-readabie symbols, such as bar co^™ ^ of w0 , evel s of conh astmg 
.eometrtc patterns «.,. <~ « adapted so tba, each code ,s able to 

P ta another aspect, a process aspect , . devtce and a 

process acquires machine 



• , adaoted a, the monve, .^acquisition, in prficutor 
0 f different type, and » '^ * * ,„ (he ^ of symbol ,o be acquired. 

,„ another aspect an ^^^^ pI0V ,dm g ,ar B e depth of 
readabl e symbols w,,h electronic — be , ween lhe opt ,cal plane and the 

nominal direction of reading o 

light sourees. opto eleetron,c dev,ee does not require a high 

ln yet another aspe »p ^ t0 be acquire 

deg ree of precision m po— of *e ^ ^ op „ cal 

rc , a „ve to the device ,n tbe re.ative spa ™ - posltlomng of .be 

ax ,s, and aUow manual acquisition (m ther 

device and/or tbe symbol) of the symbol, ^ ^ ^ manua „ y 

ln . further aspect, an opto* « ^ d£v , ce) 

acquires (by manual relative positioning o , ogjes such as PDF 4 ,7 codes. 

Jcbme-readab.e symbols from relatively ^ ^ fte above 

,„ ve , a further aspect, an op.oekc* ^ ^ 

be „ef„s -e being pensively manufactured ,n a tradttio 

n0m0VmgPa :st,H a further aspect, acquiring symbols can be performed by a simp, 

de „ce for acqumngbichromatic bar codes, comprises: 

" 3 readin8 "'"'lb electronic scanting comprising a two-dimensiona, 
• *°»* meam W ' th lity of individual detectors known as pixels 
sensor comprising a plurality of rf ^ 

electronic scanning or at least p 

Erection XX . the pi known as 

m a p,ur * ::,:r:r — «. *. 

direction YY . perpendicular to 
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tw » n e„s,„na, s , havmg , dimensI0 ,h 

g reater than a p.xd. *e «« P con5tant du „ng each 

vv known as height Hy, win . 
direction YY lhe otheI „l the 

scanning ope-on, from - ^ 
M0 . d ,mens,onal sensor ,n .he scan ^ ^ 

wo .dimens,ona< sensor J ^ ,„ orfer t0 

acqu ,red located opposite ^ ^ sens0I 

acq „ire a code placed <^ Mofa *o»V-<-. 

means are adapted to carry £ scannmg 

* a , n modify between at least two 
passes) and to port , on of the 

operations, the height Hy 

-—on a! sensor^ ^ ^ rf ^ 

Throughout me text, the ™ § ^ operat ,„„ ,n the 

m d,v,dua. pixels which can be ^ geom£tnc arrangement of the 

scannmg drrectro, A row ,s therefore defined by » ^ ^ ^ p , xels 

: the sensor ,n the scanning drrection XX ^ ^ fc 

cons ,dered individually are covered during ^ ^ g ^ „„„ 10 a 

of p K e,s arranged inhnes and sean^ingc m d ^ ^ ^ 

J However, * * ^^hV^dresetwohnes, 

operation, a row >s thus formed by < e p«e ^ ^ „ mor£ p ls 

I ,„ the scannmg * " — ^ ' ^ 

arranged across the rows with respect 

t0 ,he scanning direction XX' . embodime „, of a method of 

operating an optoelectronic device for acc,u, 

a reading window, scanning direction. 

. sensor means with electronic — - rf ^ 

kn own as scanning direction >« J „, signals 

W " kn0W " a f h, which they receive, these sensor 
representing the quantity of hg ^ ^ afe 

„ m „t,sing a two-dimensional sensor 
means comprising a 



tPrin a direction, known as 

direction YV, perpendicular tot ^ ^ ^ 

dim ensional sensor extending perpen ^ 

direc „on XX' over a *~ ^ ^ f t .east a po«,on. 

rt ,it electronic scanning 01 <*i 
be i„g adapted .0 carry out e c a , sens0I nav „,g a 

kn „wn as scanned pomon, of the ^ ^ ^ ^ 

d ,mens,on in the direction , ^ ^ 0 , her 

-f* -o-d— a enso^ ^ ^ ^ ^ of . 

. opto l means adapted to form ^ ^ ^ 

. access for ac„u,r,ng b,chr„mat,c 1^ ^ ^ ^ 

co de p.aced oppo* the reading wu^** ^ ^ Hy of ^ scanned 

a t least two successive scanning v 
n A between at leasi t»u 

port „„ of the —a, sensor ,s m< * «• ^ fte ^ Hy can be 

ln a device and a process c-d ^ ot 

modified once, or several tunes but n „me ,n order to aco,,re the same 

, „ .„ cces sive scanning operations 
between two successiv 

symbol or code, d portio n, it is possible to modify 

T „ modify *e height H * * ^ ^ , row of „ h ,ch 

elth er the height of a, leas, one row of * ^ ^ ^ ^ port , on , , n 

te pixels have a different height p W ) o *e n ^ ^ ^ ^ are 

ote r words the number of operatlon . These two variations may 

adde d up ,n a same signal used during «h - ^ ^ ^ ^ he , gh , of at 

be combined, « » ed pomon ,s e,ua, to the sum of heights 

, east one row. In fact, the height Hy of *e sc» ^ ^ ^ „ equa , 

pyJ of each row, of «h,s scanned port,. f » £s _ fc he , ght H y of th,s 

- " ^ " Z CTpy rZrows d! - all have * same height py, 
scanned portton is equal to by x py. 



§^F, tn the invention is 
the device accorSTng to me 

c „ zed „, tba, eacb - ,s on.d P ^ ^ py) of a , ,eas, one 

[0W ,„ d.rect.on Y V. ^ « " e ^ ^ ftom M of lhe p „e,s of at lea, one „< e 
, ow of the ,wo-d,mens,„na, sensor ,» drffe e ^ ^ ^ he , gh , Hy of t „e 

„f th emo. dm e n s,ona, sensor and w„ « ^ ^ ^ ^ 

sca „„ed pori-o, the sensor ^^Jl, !,,„ at teas, one row of p,xe,s and a, -eas, 
op erat,on, known as firs. — ope a . ^ „ , ea5t on e 

1 further — ^.^^1 of at ,eas, one row of the *« " 
row ha vm g a p,*l he, g h< P» drffere ^ ^ ^ means are adap ,e 

oper atio, —ousVy » — ^ ^ „ kast one ro w havn, a P«e, 

of successwe rows of the scanned ^ ^ ^ p , xels of w « 

The scanned pomon of* se ^ a ^ opetanon . By 

te s, 8 na,s are used .0 decode a syrnbo, or - ^ ^ „ , east 

m od,fym g *e of the he, 6 ht H * P ^ ^ ^ an4to r to the 

sc annm g operas, the dev,ce adap - * ^ ^ ^ ^ fee acqulred sl „ce a, 
cha rac,eris«.cs (whtch may be — * ^ ^ ^ ^ 

, east sonre of the d^nt -fues used f» h ^ ^ of the helg „t 

,„ . first variation of the mventron, ^ ^ ^ Hy are 

Hy may be prede.ermtned ,n <~ heights PW ) and option* stored 

oLned by se,ec„n g rows from a P ur b, « ^ hy of rows) ,„ t „e devtce 
(for exanrp, various V**™*^^ subs ,uen,ly to seiect tbe bes, resu 
comprising electron, processmg mea a ^ protocol ,„ 

oto ,„ed by tbe various scan„m g oper . ,n ^ ^ ^ ^ ^ opncal 

part ,cu,a, this var,at,on ,s app -cab, ^ ^ s ^ 

* — ' te deV,CC aUt ° mat ' b 

adapts itself to the codes to 

7 



§!■„„ to the irAi comprising electronic 
,u p device according to me 
unknown " ' " reading of a symbo. or code «o be ac.u.red: 

^n^.^^-^^ by t he sensor m the scannu. 

* ,0 Mn,r X' Tecve a. electrrca, ** — fr ° m te 

direction XX anu ^ 

. Tile a prede— — " - 

whe rem the sensor means are adapted to, afte 5tage 

t0 optimlK the he, g h. Hy ,n order to rrnprove ^ ^ ^ ^ tllIS 
and reduce the number of scannm g ***** ^ , ? t0 be used du r,n g a 

op ,, m>z a,,on — , an opttmrzed 

eXeCUKd record the optrmrzed value of the hei g h, Hy 

an d wherem the sensor means ar * ^ ^ 

d^^^- te ^~ J*, to th-s second vanatron of * 

1„ a device and a process ^ of the 

mv _, the „ue of the he, 8 h, Hy, ,n ^ ^ t0 ^e 

,,. ( s) of he, g h, p« used, ts therefore ^ ^ ^ process «o be 

the resuhs of the subsequent — « * ^ ^ required for 

ex ccu,ed and acceded and . consumptron and rotattona. 

sensitivity round the optical ax 1S free from movmg parts. 

and w „h an electron, scan„m g devrce ^ ^ ^ ^ of ^ 

h partrcutar ,n the case o m ^ ^ ^ 

.ype, the electron* process,n g means determ ^ 
: f P tll e he, g h, Hy optm-d to obtam the b . > , ^ ^ ^ of ^ 

A—ousiy and ac^r g ' ^ control on the basrs of a 



t t t0 another fLtageously. therefore, 

c readme operation to anomu. 

a, leas, one,- " r jeWromc precede means 

al „omat,c control ,s incorporated ,n the* ^ ^ value ol the 

Advantageously and accoidu g „^ value. » 

ne , gh , Hy ,s detenmned as a funonon o ^ ^ ^ ^ pafam 

pat1 ,cular after the previously effect ^ ^ ^ ^ from the 

• .u* nnahtv of the image acquired uy maximum 
representing the quatoy direct ion XX , the m 

maximum spatial frequency fx of the sym ^ „ of a 

f «t least one category of symbol image of 
intensity of at least on i prne nts and the contrast of at least on 

— "I-" ST- - - — • 

symbol image elements. 

combination. the , nvent ,„n, the optimized value of the 

Advantageous,, and accord, o ^ ^ ^ „ the 

beight Hy ,s determined as a , y executed decoding stage, 

^e of symbo. to be abutted and issuing *om P ^ ^ 

Advantageously and accord, t o *e ^ has b 

lately P-drng sa,d 

obtained and recorded durmg a scanning 

optimization treatment. io the electronic processing 

Advantageously and ,„„a. value Hy" of the height Hy 

means are adapted to fix by default * - ^ after a las , scanning 

bet ore a firs, scanning operation ,n o d . ^ ^ ^ rf ^ ^ hy . 

op era„on ,n order to ac q u,re a symb.o^ fc ^ ^ ^ „ umb£I „ f rows 

means are adapted to. after each — • ^ ^ ^ frequ ency fx 

• — = me the scanm „ g direction XX, 

of me symbol image ,n the scanning ^ ^ ^ 

. calcul ate and record the optimize ^ ^ rf 

tas , s of an affine function of the m ^ ^ 

the maximum spatial frequency fx of the code 

direction XX . 

9 



a cc„rd,n g ,o functions parameterized by P c ^ ^ ^ rf parametrlc 

use r or during manufacture and 7" m b s ; b a qu , r ed. 

co effic,en,slmXed«othe ^l ^ * * ' me electt0 „,c processing 

and f ri 1 scanning ope-i- ,n p.*- after a 
means are adapted to detente, after ^ t o ^ ^ ^ ^ the 

« scanning operation in order .0 » paramettl c coefficients. 

„nd,n g type of ^ and r e va, e c P ^ ^ ^ ^ 

Fot example, ,f a — - « « - — * " * ^ 

homogeneous spa,,al frequency, « ■ ^ and , ha , Hy W1S g rea,er 

symbology «yPe - d-efore comprises ^ ur J ^ . ^ possible tQ iropose 

t an d-e height of ,he image of a line of ba, oH V ^ ^ Hy „ 

smaller than 4 times the w , s 

. necessary condition for acquiring PDF 4 ^ processmg 

Advantageous* and according to ^ ^ , 0 , 

means are adapted ,0 calculate the ^ ^ angul ar 

— pararae,e ;r 1: £ - - — to * symbo1 ,o be 

deviation 9max of the senso 

acquired. . . nf the rav ent,on, the electrome processmg 

,„ an advantageous vanatton of ^ ^ rf , he 

means are adapted to determme and, .f ^ ^ ^ ^ ^ 

height Hy ,n order to ^ processmg means may indude 

of symbol rma g e elements To this end. 

c-d ,op con*o, adapted ,0 =; ^ ^ rf „ „ elght Hy 

In a further variation ot me 

, s determined by computation. ^ wo . di mens,onal sensor 

Advantageously and according to * ^ ^ ^ _ . 

plurality of embodiments. 
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t, he samel! »e ^ 

^^^^^^ 

\n nther words, eacn iu 

hnes - nr rectangular. and the sensor are 

«,prallv square or ietuu b „ r „ rPSS in£ means ana i» 

d,reC " 0n ' "sensor -n the — d^non - » ^ „ lher , g eneta,W 
" r ! P«e.s may * « 

resolution. 1 " e P e (p y) 

polyg onal, shapes. ^^^^^ 

Furthermore, the he g P ^ tQ ^ 

« W c or on the contrary, different! more0ver , the P 

in all rows or, 01 aCCO rdmg to the mv m i m mum 

Advantageously and approximately the 

* a " ,h£Se TT la! limK of ^ & , 0 f the d.aphragm ™ «ie 

alkw ed by *e theoretical ^ dimenslon „ of t ^ 

, „,Jin t to the invention, mere Section V Y is rou b 

Wi I s ,ec,ed from the ***** " XX 

direction u seicn 

^ reater than ' K xf(l + mi)/p^.Nmmi 



wherein 



flsthef ocaUen g ,h of the optical means, 

floptical means in the 
ro ,,s the magnification of *e op. 

d,reC, '° n 

pl ,s the dimension of the pixel 

thC d ' reC "° n ' rab er of successive p,««s 

N-^* £ T;:Shrt:Ve f con,a,ned,n.he,ma g e 

the direction U wnicn 



Ml «■««•> « * e sensM 10 aUovv 



decoding 



o 

thereof, 
k is a form 



factor of the diaphragm 



, IO the mventron, an oprimization treatment 
Advantageously and accordmg to t e ^ ^ „ lhe 

charged by a, « - - " ^ ,^,on therefore a.so relates to a 
devicc accordmg to the mventron 

pro cess aecordmgto one of clatms S «o 3 . ^ ^ ^ whlch mlx es 

It should be noted that US 5,3 ' ca „ be used ,n a bar code 

„ gh t.em,«,n g elements - ^^l^Zs «es, and arms to provrde a X ,al 
r ader comprismg a matr,* of emrttmg a ^ ^ fte effecls of 

„ gh , mg for the targe, alrgned with ^ w an d opt— of the 

dlff us,on and of layers. Thrs ^ ^ accordlng to the rmage 

gto upmg and proportion of enters and rf ^ code symbol , 

r „cess,ng appl>ca,on thereof, m ^ ^ dev , ce capab ,e of 

However, th,s document does not de cr*e a ^ ^ ^ ^ m ^ th 

number of pixels m 

„ two successtve scanmng ope™ »» ■ ^ ^ „ „ 1M d 

The mventron also relate » « ^ hereinbefore „ r 
in combmatron by all or some of 

hereinafter. , advantages of the mvention w.U emerge 

Further ol)) ec,s, ;;, o , he accoropa „ymg figures descnbmg 
readrngthefollowmgdesenptronw 



BR1EF OESCR^ON OF DRAWINGS 
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• u,ar shapes of e.enren.s. as dra.vrfe no, .mended » convey 
, eglM , t y. Further. ,he p»c ,ar s ap s ^ ^ ^ been 

aCCMdm8 *° "Ta schema,, d,a g ranr faring an e,ec t r„n,c process,,, c.rcn,, 
of a „ optoe.ectronrc devrce accordrng » .he — . ^ a ^ f()r 

Flg ure 3 is a basro diagram ,n ,he mrage ^ ^ ^ 

— - c: t: : - * — accord,n8 to ,he 

inVent ' 0n Flgu re 6 and 7 are dragrams „— two varans of a sensor of a 
^ aCC °T" - ^ *"* M rf ^ " S ' 8nal 0btamed 

* e read,n8 ° f , s . ^ — - ~* - — - - rading 

oftheco defoUo^g«,nP^S^ ^ ^ ^ rf ^ ^ slgnal 
oWa , ned after of an « s lg na> specrrun, oorarned ,n ,he 

- ° f a bar c - c~ * f * vanation of a sensor of a dev,ce 

according to the invention. 



DETAILED DESCRIPTION 
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A „tics computeff omputer networks, data 

unnecessarily obscuring othe rwise, throughout the spec 

Un ,ess (he context retires o* ^ ^ ^ ., 

clamK which - - o * sense, that , as "including « 

„f to be construed in an open, 
and "comprising are tone 

not limited to." devlce 34 according to the invention. The 

Figure 1 shows an optoelectronic ^ ^ ^ ^ 

. Kadrag .ndow , m f ron. o f which the such as ba r codes, area 

, are presented. The teachings apply to an romatK ^metric patterns 

C0 des, mamx or stacked codes ormed £ - ^ ^ ^ ^m « 

having one of two contrasting levels g ^ rf mfomanon „ he 

adapted s „ that each symbol can — * bar code. 

a cc,u,red. The example ,n Figure , ' '"^ devlce 24 contains an optica. 

T he framework 35 of the op ^ ^ for ^ , ake the 

assemWy 2, a sensor 3, and Ugh, sour.. T ^ ^ ^ symbo n. 

form of an LED strip and its associated oph ^ ^ ^ wffldow 7 . The 

The har code symho, 1 to be quired s ^ ^ be moved by a use r m 

opt oe,ectromc device* may be of P «* £ , c ^ 34 may he of 

the stationary type, tne by 

reading window of the device 5 ^ , set of one or more 

The optical assembly 2 includes w ^ ^ ^ nnage of 

the har code 1 symho, to be acc,,red se „s„r which ,s at leas, 

includes a plurality ot inu ^ 



# , „„tv of light which they" ,vc. The sensor 3 is of 
signals represSg .he quantity ^ 3 ^ are read succcss ,vely. 

tlie e ,ec,ron,c scanning type. >" <*r wo, s ^ djrect , 0 ,, known a. 

individual, or in groups, one a.ter ,he o he, g ? ^ ^ by 

scannmg direction XX, " * ^««* an integer greater than ,. 

. - of Pi- ordered ,n a • ^ — „ xx and ,he 

:r ;:; ii « . a « 

optical axis ZZ 1 amn .ement (med.an direction in the ease op 

^ ,„ the global " " f *e sensor 3 . A sensor 3 of , his ,pe , we. 
covered in a zig-zag manner) rf* P«* rod the pixels are read 

known as such. Each line of pixels — 1 ^ ^ ^ the 

succ ess,ve.y by offsetting according to the fieque 

sensor 3. , and 2 , , h e sensor 3 is a simple matrix 

,„ ,„e embodiment shown ,n Figure an ^ ^ ^ ^ ^ ^ ^ 

of pixels ordered ,n straight .ines - " ^^ ^ corresp „„d,n g to the 

direction of the lines or ^ ^ py 

plxels all of the same size in the direct* « , ^ fte ^ w „, ch are 

Flgur e 6 shows an embodiment .« ^ ^ ^ ^ 

adj acen, m drrection VT are ,ong— y of ^ ^ ^ „ ne „ 

by W o advent ,,nes of „ , - rednce the dimension »f 

another ,n a z,g-zag manner. The value ^ ^ ^ The 

th e sensor 3 m the scanning" - rf fc _ 3 , ln the direction 

drawback, however, is to increase 

YV u . Fmure 7 is similar to that in Figure 6, apart from 

The embodiment shown in ^ ^ ^ vanat ions are 

obviously possible. 3 corn pnses at least two 

,n the embodiment shown ,n F, ure X . ^ ^ rf ^ of 

adj acen, hnes of pixels having different p,xe, a ^ W 

jal, height pyl and one line of pixels of large ^ ^ ^ ^ ^ ^ 
,he sensor 3 comprises only two hne, ^ ^ ^ ^ ^ the 

multiplication of the lines of different heights ^ 



M r Ms much S<« ,he '' C,B ' rt "' * C 

hclgh , „f the tar code sHol image on , the senso ^ ^ ^ „ rf ^ se „ sot , . 

iri01v ,dual li«s of *e sensor 3. and .s c , rcult 36 of the optoelectronic 

dev , ce 34. Ml «he pi«h in «<* <°* rf ** * h out pu, p.ns 8. T.,e output p,ns 

«*- P* 8 ° f * ~ 5 "'t npn of » -* ** <° * 

j . o »t of switches 9 to me mv records the 

g are connected via a set acqu , s ,t.on circuit 12 that 

cireu „ ,0 <— a s, 8 nal a, an ou* U» ^ ^ ^ the scanning 

van ous values obtained a, the outpu 1 - ^ ^ a ^ 

operation. The aco,,s,„on circuit (Q , c00tI0 , , 0 g,c circuit 

cL.t.3. Tnedecod,n g lo g ,c c,reu,t , s^ ^ ^ ^ 

, 4 . capped with one or more , reglslet , 5 associated with -he 

sensor 3. in par— * lo 8 .c J - ^ ^ „ closing of eac o 

swK hes 9 such tha, the values of the r ^ ? ^ each correspor ,dmg 
the sw „ches 9 placed between each output pin 

mput of me adder 10. when a b „ of the register 1 5 is 

lt , s shown schematic* • * ^ ^ fe , t 1S se , ,„ 1, the 

set to .ro, the corresponding switchj o ^ ^ ^ ^ 

corresponding switch 9 is Cosed. In e ^ ^ ^ fifft ^ (mrobe d 

comprises eight rows and only the , ,rd ~w> ^ ^ ^ slgr , als 

ftom the bottom) are connected to the *g s ( ^ ^ mmg 

,ssu,ng from these three rows are there^ ^ ^ ^ ^ A t0 fo rm a 

operas the h y rows of the senso *ch ^ ^ ^ ^ m 
portion, known as the scanned portion 

parallel by means of the supply circuit 7. ^ ^ groups of a dj acen, 

The eiectromc processing opera ,,on. Each group 

plxe , known as individual -d — d than 0I ec,ua, to 1 The 

f p„e,s has the same number of ,x ^ for deco d,„g the 

from all the pixels m me group are ad *t . d ^ ^ , n lnc 

b , code symbol. The various * formmg the scanned portion 

scanning direction XX' while ^'^ g , d , mer ,s,on in the YV direction. 

„ scanned by the scanning operation nd J ^ „ forming trie 



§,■„„ Each individWread clement comprises, 
portion sc.,. , ■ 7 1 ' a , m,^ * of accent P .xels » * 

,„ ea ch row of .he scanned ponion ,6. - ^ .„ words 

scanning direction XX' and copses a ,-umbe , 

p,xels, in .he d.rec.ion YY. ^ circujt 36 1S ada p.ed. during 

* erab0( " ment ' ' l ldua read element a, each momen. and .0 
each scanning o P era„o„, .0 activate »*- ^ ^ „ al , ha v,ng 
cover ,he two-dimensional sensor 3 with ^.^onal sensor 

the same number of pixels J d « having a d.mens.on, 

3 faming sa.d scanned portion ,6, the ^ ^ , he same 

^ " tel8W It," P,* may * grouped no, e—y bu, 
scanmng o P era..on. Alt ™,,v 

log ,cally on the bas,s of .he signals ,ec ,v ^ ^ rf ^ ^ „ read 

Dunng a scanmng operation, each P ^ 

accotdmg t0 te „ — d ^ - — *■ 

cncuit 13 is before adap.ed and program ^ ^ 15 

, n te scanning direction XX according read 

read el eme n ,s extending in the direction YY - ^ ^ , , ^ Hx , 

hy x py , and ,n .he scanning direction XX^ ac ^ ^ ^ 

hx x P x, px being .he «dft of each pixel <dnn * m fte ^ YY 

lB ,he variation illustrated, the hy r„ ^ fcy 
by adding the analogue signats, whereas , e ^ ^ ^ ^ ^ 

programming the decoding logic circu ^ ^ ^ „ wlth 

tne hx pixels may be groupe b ^ lively read pixels. ,t is also possible ,0 scan 
a dd,non of the anabgue signals of the succe V ^ the 

a „ .he Hues bu, .0 select and group the hy 

prog ,ammable logic circuit ,3 6 ^ , , he contr „, ,og,c 

Alternatively m all cases, be programme d 

u w SUCC essively and the programmable logic circu 
individually or successive y ^ 



lhe „ f pixeU and .0 add ** " ™ * — •* ^ 

so as to group the hx x «.> p ■ 

elements corresponding .o .he scanned porr.on ^ ^ ^ ^ 

» **" 1 "* aC " VC ^ J nl 3 which aUows conecuon of - 
corresponding to .he scanned portion o^ ^ ^ ^ ^ ^ ^ ^ code 

luminous intensity issuing from the optica m ^ ^ ^ 

symbo l, during the senso. m eans receiving ,he 

«* scanned portion ,6 n-y h « „ y ^ means , th e 

signals or, g ,na.,ng solely from <h,s ft om , he plxels of the 

sensor 3 being read ,n ,s entirety b . on* * ^ ^ ^ ^ , 6 of the 

.canned port-on ,6 then be,ng exp o,. ^ V ^ ta ^ ,„ w|dlh 

scanned portion 16. according to the invention 

employed in a device according to the mven ^ ^ 

, t , ml2 ed value of the he.gh, Hy, m P— ^ ^ , ? „ values of * 
field depth of the device according to the ,me - ^ ^ of 

^H,----^^*"^^^ vies W »d Hx, ,n 
- P-ches hx and hy, are are of „,„ , mp ortance ,n so fa, as 

particular hy° and hy°. In practice, these ,n„ia For example r hy° and 

^ may he fixed a, , — • *J « <« „ ln the case of PDF 

b e selected, ,f ^"^Z ^ be se , ect ed. Whatever the W of code .0 

4,7 we bar codes, hy = and h ^ ^ ^ 

be acuired. ,he process according .0 , r- ^ ^ ^ .„ 
more or less rapidly depending on .he m,,al value hy 

1 o 



fu , nrJt least one of the heights 
,e rows is selected, in other wordsTSt 

|.-igure u- »' — 

P» , , „e, that m view of the current clocking ia.es of the 

„ should be noted, howcvu. that ^ 

w. „sed in the control logic means it, 
coprocessors which may be used ^ ^ faster than th e relative 

decoding rate is extremely fast » • '» . 3 , whlch m ay be 

d , sp ,ace m e„« of the bar code symbol 1 w * respect 

md uced by the movements of a human opera or . ^ ^ ^ rf ^ 

The subsequent s age 18 rre ^ ^ ^ 

of th e bar code symbol 1, "^J^J« fc he , g h, Hy, ,n particular of the 
3, w ,,h the previously recorded and selecte ^ ^ ^ ^ ^ ^ 

pit c„ by and/or of the height pyj ,„ the executl „„ of the decoding 

4 being active. The subsequent stage 9 corres ^ ^ ^ ^ ,„ 

protocol. Thrs decoding protocol ,s we» — -* ^ ^ on the 

d e,erm,n,ng the type of "-"T^^,^ represented by the symbol. 

w of symbol ,„ be „ ed ^ « "* * " *™ " 

During the subsequent stage 20, .. * ( Jf ^ , he proces s ,s 

ta s ended with the total decoding of b ^ , 7 
rermmated during the final stage 21, then returns to the 

u , order to acquire a new bar code symbo . ^ ^ js 

If the stage 20 determines that decod g hy 
77 ,o determine whether or not the height Hy, in pan 

executed m stage 22 to determ ^ ^ be m0<hfied . A new 

an d/or,hese,c,,onofther„ W ),o . e J ^ ^ a „„, 

op ,,m, Z ed value of th, heigh, Hy „ ^ ^ ^ t0 the 

edification stage 23. After "JV,, operatl „„ and a new reading of 

beginning of stage 1 8 m order to carry ^ (he decodmg process 

t „ c ba[ code symbol , to be acqu, ■ >n ^ ^ stage 2 , „ 

» " ««" "* r ;Tlel o P rameter representing the quality of the image 

be taken into consideration. 



tr f the Se acquired by the sensor 

, w ,„ ch may be selected mclude. , P an,^ ^ ^ „ f tl , c 

symb ol ,ma B e m the scann,n 6 d.recbon XX a ^ ^ the 

ymb „, — — 1 , mage or o f the contrast values oHbe 

at leas, one cate.ory of elements of . sym b„, or of a c*** «< 

vanou s elements of the symbo, ,ma g * ^ may be presented by 

« of a s y mbo> (for — (he en „ t£ symbol rma g e - for a * 

the value r.)/(>n.ax + i m n)^ ^ 

of element, of the symbol ,ma g e. Other co rf ^ ^ hy and/or „ 

The optima value of the he.ght Hy P ya , ue of 

pw may be ca,cu,ated ^e— -* ^ ^ — , f „ , 
aU east one of these parameters du™ g the e t ^ ^ ^ on£ , me . 

th at the symbols to be ac,u,red are mono ^ ^ ^ ^ 

determined formula may be used. A « « ^ ^ ^ op „ m , zea va lue 

Lrefore, .be electron* processm, c- ^ ^ mono „n, bar code type 

Iravrn. a Ime correspond , 

( , ) hy^NT 1 ( 1 /(py-(e-))»(va-«( 

fx ,s,hema M mumspa..al frequency of a prevmu . 
^mholm the scannmg drrecbon XX , 

Nmta , s «be m,mmum ^XE& ,n the ,ma g e of a 
-X^:S;^rer: t oa,lo W «bedecodm Bt bereo, 

EN T is the total part function, 

. , _ pmt f l/(2fx.Nmmx.px)]. ,„ 7 which shows, 

and wherein hx - ENH cons truction in Figure 3 which 

Thl s formula (1) is obtained with ^ ^ symbol 1 

f ihr censor 3 and two bars j i , ^ u 
mt „e,ma g e plane, a portron of the sensor 



a 



<fc rtimi to the maWum spatial frequency of 

t „ e symbol) ,„ ,h,s diagram - ^ t „ , acquired are POF 4.7 

Snmlarly, if i. - « l " , lty of „„es juxtaposed ,n 

codes ( p,ur,-monod,mens,o„al oar code sym^- J a „ ous , and 

the verticaf direction), • P'"* / ^ ^ssing circuit 36 ,s adapted to 

— w the ,nven,, °: — * * * code symbo1 of 

calculate the optimized value of the pitch ny 
; ^asPP^ncorrespond^toforroulaOl). 

hy . EN T i Mi N [«Ky(2fx,v).K 1 'py-^»»» l,,(2fx) 

(Nminx.hx.px)]] } h 

of the oixels in the scanning direct.™ XX. 
nx is the dimension of the pixels 

P „f » nreviously read image of the 

fx , s the maximum spatial frequency of a previou 
s y ™bol in the scanning direction XX . 
py is the dimension of the pixels in direction Y Y 

N m.nx ,s the mmimum " • 

^r:*es»:r,oaUo W , he decoding thereof, 

ENT is the total part function, ^ 
Kv is an integer determined to allow decoding of the PDF 

symbols, 

M1N is the min.mum function, 

and wherein hx = ENT l l/(2fx.N m ,ox,x)V ^ ^ ^ Hy „ be 

More generally, however ^ ^ ^ ^ 

opnmized without even knowing a pnm VP fcy ^ eleclromc 

symb ol may be sough, during the ^ , l0 be acqu ,red. For example, 

processing crcm, 36 after the firs, , , „ umber of ,evels of distinct 

intensity greater than ~ 
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, „f me symbol are ftcd by .1.. pitch * 
dire c,,o„ YV. Consequently. <he syml d Now w ,„, tins type oi 

symb „, there is a cordon whereby Hy _ , ^ when „ g 

Thls condition ma therefore b ^ ^ ^ ^ rf Hy ca „ be 

the new value of Hy, in ° ^ of symbol t0 be acquued. 

optmiized without even Imowmg and determ ^ ^ ^ ^ ^ a , 

F , g ure 8 shows an example of intensity g ^ ^ rf 

the output , , of the adder ,0 after a „ be det£Ct ed between then 

two w ,d,hs. Th,s signa, 37 enables the bars ^ ^ baR of 

m intensities Umax and minimum intensities ^ 
maximum intensities ^ defocus , ng 0 f the imay: 

small width. This attenuation may be d ^ ^ fo exampk 

excess ,ve value of Hy. After -h a signal , y ^ ^ ^ ^ has „ ot 

b y a urn, to carry out a new scanning ^ ^ words that te bars of smaller width 
impr „ved after this new scanning ope— o ^ ^ ^ ^ ^ 

are n „t detected, the problem Mlgmates from the vame of Hy, the 

dif feren, solution. On the other hand, ,f ft P ^ ^ ^ rf ^ ^ appea( 
Slgnal 37 w„l he improved as shown in , ^ ^ ^ ^ ^ f 
w ,,„ their maximum intensity 12max ^ dccodmg , s 

achieved. examp , e „f taformation on the type of 

Frgures 10 and U show a further ex p ^ ^ , s sufficient , m 

, rab „, wmch may be ohtamed after ^ „ wo „ widths, the 

a ra onod,mens,o„a, bar code ^ ^ ^ value5 fx , and fx 2 of the spatial 

„ in the direction XX If * . P» ^ rf w0 d , stmct w ,d,hs. 

, s ^ ,h, the symbol ,„ he ^^Z^ — For example, the 

- ' ^ Jl" ^ -lied m order ,„ determine hy for a 
a forementioned tormuia v I 

mo nod,mens,onal bar code symbol. ^ in tbe case 

where the contrast is not sutticiem 



4 •, a that the Wximum spatial frequency 
fx of lh e code nnage in the scanning direUio, 

used in calcula<m g the pit* , n w h,ch a treatment to. 

Figure 5 shows a variation of <h ^ ^ he , ght(s) 

delcm , nmg an, n,od,fym g - ^ of I leas, one parameter relating 

py , of the se.ec.ed row, accords to the meas re ^ of . 

\he quahry of the prevous.y ootamed -* fom fc decoi , ng stage „. 

..ea^e.pfoytn^ieastonet.e.o ,nfo™a ^ ^ ^ each scannmg 

,„ th ,s vanatton, the decoding proces J stagc , 7 , a s cann,n g 

ope ,a,,on. Tins vanatton ^ *°J™ -edta* folded "V a stage » f ° 

s age ,8 for read,n g a symbol to be acqm^ rf ^ ^ as ment ,„„ed 

lunn, a, leas, one parameler rep—* ^ ^ ^ ^ 

her e, n ,,efore. Dur,n g the subsequen, sta g ; - ^ ft ^ ^ whrt her 

relating to each of these pa— are s ^ ^ ^ ^ from ara0 „g 

0I „ 0 . the tma g e qualily is sa™ fe ™ he contrast of a, teas, one ca,e g ory of 

ese cnterta, for example, * « * «*£ rf ^ ^ 15 great er than a 

f ,l,e symbol image (for example , image m 

Yemenis of the s m (requenc> . ft of 

redetermined value, or that deviat , on . ,f these 

ne direction XX', is a ^ ^ a loglc processing 

« not satisfied, the decoding stage 19 n ^ ^ wheme r o, 

tag e 22a is earned out which ^ „ e proce5S then loops, executing the 

0 L value of the height Hy has to **££J^ of Hy, and re W mmg to a 
stage 23 of modification, recording the ne» P ^ ^ ^ ^ , he value 

rf „o e 18 Thus, successive scanning ■ , hf , seme of the criteria 

new scanning stage adequate . m ,he sense 

Hy is modified if the qua** ° f the mat 

pt ede,e™,ned during stage 25. ^ stage 25 . the decoding 

P ,f ,he image quality « cons.de, cds ^ ^ has 

stage 19 , s earned „u, Stage 20 follows, wh,c — ^ ^ , , , f 

i — de— . on me basis of * 

information coming from 



A , W rfnrini! the modification 

• alue Hv is recorded, if apphcabTe, du "" b 
should be modified. rhe '^unE a new reading operation 18 

slagc 2 , and the process reiterates exec ^ ^ ^ ^ p „ rll „„ 

To calculate the opum- val of ^ ^ ^ .„ „ c 

, 6 , an op,, m ,ed value of the * ^ a ^ ^ close s, ,„ * 

vanatlonmF i g u,e a-— « J' ^ b Acting the - having the - 
op.imum value can be determined, for P 

appropriate height py, may be cam ed ou, by programming 

The process according to tne 

, chr- above-described logic functions. 1„ particular, 

on the basis of the above nume rous variations. v 

T „e invention may form the sub e ^ partKulaI , on 

numerous drstmc, op.,m„,,on „ (he kn0M „ d , g „al 

processes and digital or 

reg ula.or, denvatrve, Integra!, PID etc.). . fee suffic , ent t0 st „re 

Furtheonore, instead of opt— / med values according 

vanous predetermmed values of Hy ^ -* - • - — °[ 

t0 a formula independent of the symbol ^ ^ ^ operat ,„„ 5 

the scanning stage to be carried out). « ffl Rgure 12 , th e vanous 

canning operations may even be ^ ^ „„, rfttr each scannmg operation or 
selectl0 „ of row(s). The decoding protoc" * ^ ^ ^ ^ scaml 

afte al , scanmng operations. may D e continued a, least un.,1 

operation, the successive scanning* * Hy „ w „ suc cess,ve 

I machine-readable symbol is . ^ out aft er a„ the scanning 

scann ,„ g operations If the ^ ca „ he sorted by 

— " II ^decoding can be commenced with the best 

(for example by contrast and,or intens ty, 

results 



are 



i for the invention are 

descnb ed herein for illustrative purpose, v ™ , ^ ^ ^ ^ 

w , t „ 0 u, departing from the £ - - _ of the , n ve„„on can be 

1 ii a , n the relevant an. i> iv - 
those skilled in tne ^ 



, , it coding machine-readable symbW no. nccessanly the bar 
apphed to other systems ,o, read,,,, ^ embodnnen,. 



*W"- U lv ' J , „ r :u P a ibove The various ci"w«»- 

code symbo, readn, g system 8 e„era„y desu b ^» ^ lllusl ,,, e a 

dcscrlbed abOT e can be eombnted to ^ * f ^ ^ ^ ^ § „ 

m e,hods can omrt some acts, can add other acts, an ^ ^ 

other than that ,„ U s,ra,ed to achreve the -"^^^ by refm nce ,n 
appltcattons, patents and publrcations referred to herem, 

their entirety. 10n ,„ ,, gh , of th e above 

These and other changes can be made to 
, ,„ aeneral in the followtng clarms, the terns used should not be 
detatled descnptron. In general , ^ ^ ,„ the 

i . i- m : t the invention to tne spc^u^ 
construed to hn,< e ^ ^ ^ ^ in 

specrfrcatron, but should be construe ^ 

+ v, a,, rlaims Accordingly, the invention 
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